Assuming a new interaction with a θ term for the third generation of quarks, a value of θ different from zero dynamically induces the top-bottom mass splitting and a large CP-violating phase.
large CP-violating phase in V CKM (δ CKM ) due to the smallness of the m b /m t mass ratio.
The model
We consider a standard model Higgs sector in combination with an effective new strong interaction acting on the third generation of quarks and characterized by a θ term [8, 7] .
The total effective Lagrangian of our model is thus given by
with L H ,L Σ and L θ defined as follows:
where 
where Σ t and Σ b are 2 complex doublet scalar fields describing thebound states.
For the θ term, we shall take, in analogy with QCD, the lagrangian form
with
This term typically arises as a leading term in a 1/N -expansion. From Eqs. (2) and (3) it follows that the top and bottom field-dependent masses are given at the tree level by the linear combinations
2 Electroweak and isospin symmetry breakings
Without loss of generality, we take the phase of the neutral Higgs field H 0 to be zero. This can always be achieved by performing a suitable electroweak gauge transformation. We write the VEVs of the neutral components of the fields in the form
Including the radiative corrections (induced by top and bottom quark loops) [9] , the effective potential in terms of these VEVs reads
where
while β and λ are some effective quadratic and quartic couplings. In what follows we shall assume all couplings and parameters in the potential to be real and positive. Note that the potential which leads to Eq.(9) can be viewed either as an effective renormalizable interaction or as an expansion up to quartic terms in a cut-off theory.
The extrema conditions = 0 imply a system of equations which can be solved in a simple analytical way assuming h t = h b , α ≫ βm case, the presence of a phase θ close to π 2 induces both isospin breaking and CP violation with
CP violation
Let us now investigate whether this new source of CP violation can be responsible for what is observed in the K 0 −K 0 system. Let us consider the 3 × 3 quark mass matrices
are diagonalized by the following unitary matrices:
with R u,d orthogonal. In this approximation and using the Cabibbo-KobayashiMaskawa parametrization for the quark mixing matrix [5] , we get, last but not least,δ KM ≃ −(ϕ t + ϕ b ) ≃ π/2. In the nowadays standard parametrization of the Cabibbo-Kobayashi-Maskawa mixing matrix [1] , the phenomenology in K 0 −K 0 physics requires that the CP-violating phase (δ 13 ) be around π 2 . The CP-violating phase in the 2 parametrizations are related by sin δ 13 ≃ ϑ 2 ϑ 23 sin δ KM , in the small mixing angles approximation [13] . From |V ij | KM = |V ij | standard , the experimental constraint on the ratio V ub V cb = 0.08 ± 0.02 (14) require a texture for the h-matrices such that the mixing angles ϑ 2 > ϑ 3 .
3 the question of the eigenvalues of the scalar mass matrix is discussed in Ref. [7] Therefore, we conclude that our solution leads indeed to a sizeable CPviolating phase δ 13 ≃ π/2 ,
which is welcome by phenomenology in K 0 −K 0 physics [14] .
